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The concept of a stochastic soliton lattice is introduced as a stochastic process whose realizations are finite-gap potentials of the Shrödinger equation. We study the evolution of this process according to the KdV equation.
Finite-gap potentials of the Schrödinger equation are almost periodic functions [1] , [2] , and therefore have a natural stochastic structure [3] . For a g-gap potential this structure is given by a uniform distribution on the g-dimensional torus.
1. We recall that (quasi-)periodic solutions of non-linear equations are called soliton lattices [2] , including in particular the g-gap potentials of the Schrödinger equation, expressible in terms of the Jacobi theta-function on a hyperelliptic surface of genus g:
Here the y j are the real phases, k j the wave numbers, and f j the initial angular phases. The function ug (x|r) is g-quasi-periodic in x and is given by the series
where c j , l j , h j are real numbers and −π < h j ≤ π. The evolution of the initial data (1) according the the KdV equation is described by a linear shift on the Jacobian
The soliton lattice (2) is said to be modularized if r = r( x), 1. The Cauchy problem for the KdV equation
has a solution u(x, t) = ug(x, t|r( x, t)), where ug(x, t|r) is given by (3) , and the evolution of the parameters r(X, T ), X = x, T = t, is given by the Whitham equations [2] , [4] 
2. Definition. By a stochastic soliton lattice (SSL) we mean a (stochastic) process νg(x) generated by the finite-gap potential (1) and given by the formula anug(x|r) = ug(. . . k j x + φ j . . . |r), where the φ j are independent random variables uniformly distributed on (−π, π]. Clearly the process νg(x|r) is ergodic. The Stone-Kolmogorov expansion of νg(x) is obtained immediately from (2) by the substitution h)j → θ j , where the θ j are uniform uncorrelated distributions on (−π, π].
Theorem 1. Let us regard the KdV equation (4) as an equation describing the t-evolution of a homogeneous process u(x, t) with initial data u(x, 0) = νg (x|r). Then u(x, t) = νg(x|r), that is, the SSL νg (x|r) are stationary points for the KdV evolution.
The modularized SSL νg (x|r( x)) is given by (1) with r = r( x).
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Theorem 2. The evolution of the modularized SSL is given by
where r(X, T ) is de ned by the Whitham equations 5. 
4.
For the Schrödinger equation with an almost periodic potential q(x) the rotation number α(λ) was introduced in [5] , and in fact coincides with the state density ρ(λ) = 1 π α(λ). For a finitegap q(x) = ug(x|r) the relation α(λ) = dp(λ)/dλ holds, where dp(λ) is the quasi-momentum. The largest state density N (λ) and the complete integral state density ν = N (∞) are introduced by the equations
These quantities have a particularly important significance in the study of the asymptotic case g 1. For k j = O(g −1 ) the uniform distribution of the angular phases aphi j on T g goes over to a Poisson distribution of the linear phases l ≡ φ j /k j on R with mean value ν. For ν 1 the linear phases l j give the asymptotic positions of the solitons; this case corresponds to the "soliton turbulence" of Zakharov [6] . The case of a large complete integral density ν 1, k j = o(1), corresponds to a normal distribution of the linear phases. The SSL is a natural means of describing the "limit of a weak dispersion as a deterministic analogue of turbulence" (Lax [7] ).
